SUMMARY Of 253 infants with oesophageal atresia treated over an eight year period, 122 (48%) had a total of 213 other anomalies. Most commonly affected were the cardiovascular (61 cases, 29%), anorectal (30 cases, 14%), and genitourinary (29 cases, 14%) systems. The VATER (or VACTERL) association was present in 10% of cases, but occurred more often in patients who had oesophageal atresia without an associated tracheo-oesophageal fistula (3/13, 23%). The level of the associated anorectal malformation was not associated with the type of oesophageal atresia.
In infants with oesophageal atresia with or without tracheo-oesophageal fistula, the incidence of associated congenital abnormalities ranges from between 40-57% of patients. 16 The well known occurrence of three or more of these anomalies, Vertebral defects, Anorectal malformation, TracheoEsophageal fistula, Renal anomaly, and Radial dysplasia, is not uncommon and has been amalgamated to form the 'VATER' association,7 later expanded to 'VACTERL' when Cardiac and Limb defects were added.
The early diagnosis of these other anomalies is important, not only so that the correct operative approach may be planned but also so that the prognosis for the infant may be assessed, because the mortality and morbidity among infants with oesophageal atresia is directly related to the nature and severity of the other malformations.
Patients and methods
The records of 253 patients with oesophageal atresia with or without tracheo-oesophageal fistulas treated between January 1980 and December 1987 were retrospectively reviewed. The presence and variety of other anomalies were noted. A comprehensive analysis of these anomalies was carried out and correlated with the type of oesophageal atresia, its management, and the results of treatment. Overall mortality included both early and late deaths.
Results
Of 253 patients with oesophageal atresia, 122 (48%) had a total of 213 other anomalies. The cardiovascular system was the most commonly affected (61 cases, 29%). The second most common group was anorectal malformations (30 cases, 14%). The complete range of anomalies is listed in table 1 . The highest incidence (13 of 20, 65%) was in infants who had oesophageal atresia without tracheooesophageal fistula, of whom three had the VATER association. Of 210 infants with oesophageal atresia accompanied by tracheo-oesophageal fistulas, 104 (50%) had other anomalies, while only one of 10 patients (10%) with H type tracheo-oesophageal fistulas had other anomalies. Several syndromes have Khoury et a113 used a birth defects surveillance registry of 11 366 cases to document the incidence of the six suggested combinations of VATER defects. An increased incidence of certain specific defects occurred in 76 patients with VATER-for example, oral clefts (n=9), omphalocoeles (n=3) and diaphragmatic hernias. They therefore questioned whether the VATER or VACTERL association was one example of a wider range of multiple anomalies.
In the series of Weaver et al14 of 46 infants with VATER, five had cleft lips or palates. In our series of patients with oesophageal atresia, six had cleft lips or palates and one had an omphalocoele. There were also two other cases that could conform with the 'SCHISIS' association (two or more anomalies including either the neural tube defect, or oral cleft, or omphalocoele, or diaphragmatic hernia) a previously unrecognised association.11
Pagon et al10 and Valente and Brereton19 reported series of patients with oesophageal atresia and the CHARGE association. Weaver et al'4 documented two patients with both CHARGE and VATER associations and suggested an association between the two. In our series of infants with oesophageal atresia, five had the CHARGE association, but only one had features of the VATER association.
Infants with oesophageal atresia and other anomalies can be clearly divided into two groups. The first group comprises infants with severe anomalies generally incompatible with survival-for example, trisomy 18, Potter's syndrome, and tracheal agenesis. In our series there were 10 such infants and they all died. In the second group of 112 infants mortality is directly related to the severity of the associated anomalies. Cardiac defects were the most common cause of death and despite aggressive management mortality was high (33%). Greenwood and Rosenthal20 reported a 79% mortality in 48 infants with associated cardiovascular lesions in a series of 278 infants with oesophageal atresia.
Piekarski and Stephens15 reported an increased mortality in infants with oesophageal atresia and anorectal malformations-30% with one anomaly and 50% with combined lesions. Even though serious anomalies placed the infants into a higher risk group according to the criteria of Waterson et aArl primary repair was considered wherever possible.
Prompt recognition of any associated anomalies in patients with oesophageal atresia with or without tracheo-oesophageal fistulas is important, especially cardiovascular defects as these should be treated aggressively. Most of these infants are good candidates for surgical correction and the aim of treatment should be total correction of the various anomalies rather than palliative procedures.
